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Clinical question Does salmeterol (Serevent)
improve quality of life and clinical outcomes in
patients who have moderate asthma with noctur-
nal symptoms?

Background Patients who have asthmawith noc-
turnal symptoms have poor sleep quality and
decreased daytime cognitive function compared with
healthy patients. Many recent clinical trials evaluating
specific treatment interventions have included tools
assessing quality-of-life parameters in addition to mea-
suring objective outcomes. This trial was designed to
study the effect of the long-acting (3-agonist salmeterol
on quality-of-life and clinical outcomes of patients
with asthma.

Population studied A total of 474 patients with
asthma were recruited from US specialty clinics. All
subjects had a forced expiratory volume in 1 second
(FEVI) of 40% to 80% of predicted norms, document-
ed semireversible airway obstruction, nocturnal
symptoms, and a decrease in waking peak expiratory
flow (PEF). All of the subjects used inhaled albuterol
as needed. In addition, 112 regularly took theo-
phylline, and 301 regularly used inhaled corticos-
teroids. Patients were excluded if they were pregnant
or lactating, were ill, used another long-acting P-ago-
nist, were on controller medications other than theo-
phylline or inhaled corticosteroids, or had recent con-
troller medication dosage changes. The mean age was
Pdyears (range = 12 to 76 years).

Study design and validity This was a random-
ized double-blinded placebo-controlled multicenter
clinical trial. Subjects were randomly assigned to
receive either inhaled salmeterol 42 jig twice daily or
inhaled placebo twice daily while continuing their
prestudy medications. They were instructed to keep
diaries documenting albuterol use and frequency of
nighttime asthma-related awakenings. They were also
asked to rate their asthma symptoms. Baseline asthma
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quality-of-life questionnaire, FEVi, and PEF data were
collected. Subjects were evaluated at 4, 8 and 12
weeks using questionnaire scores, pulmonary func-
tion tests, and diary review. Those experiencing an
exacerbation during the study were treated at the dis-
cretion of the investigators. Data were analyzed on an
intention-to-treat basis.

Outcomes measured Outcomes measured
included questionnaire scores, FEVi, PEF, nighttime
awakenings, asthma symptoms, and supplemental
albuterol use.

Results The treatment groups were similar at base-
line. Both treatment groups showed significant
improvement in their asthma quality-of-life scores
compared with baseline (P <.001). However, improve-
ment in the salmeterol group was significantly greater
than in the placebo group (P <.005). The PEF mea-
surements of the salmeterol group were significantly
improved compared with placebo at all intervals
(P <.002). At 8 and 12 weeks, FEVi measurements in
the salmeterol group were significantly improved
compared with placebo (P <004). By week 12, the sal-
meterol group had 49% less asthma-related awaken-
ings from baseline compared with a 21% decrease in
these events in the placebo group (P <.001; number
needed to treat [NNT] = 3.6). Also by week 12, salme-
terol had significantly reduced mean daytime symp-
tom scores by 50% from baseline; the placebo group
had a 26% reduction in these scores (P <.001). The
number of subjects experiencing an asthma exacerba-
tion was significantly higher in the placebo group than
with the salmeterol group (30% vs 20%, respectively;
P =.02; NNT = 10). Rates of study withdrawal due to
adverse events were similar: 6% in the placebo group
and 4% in the salmeterol group. Insomnia (2%) and
headache (2%) were reported separately by patients
in the salmeterol group compared with 0% for each in
the placebo group. This difference did not reach sta-
tistical significance.

Recommendations for clinical practice
Adding salmeterol to the treatment regimen of
clinically stable adolescents and adults with
moderate asthma experiencing nocturnal symp-
toms significantly improves self-reported asth-
ma-related quality-of-life scores and clinical out-
comes. These results support the National
Institutes of Health’s current asthma guidelines.
The guidelines encourage physicians to add long-
acting bronchodilators to the treatment regimen
of patients with moderate asthma who are
already taking anti-inflammatory medication and
continue to have daytime or nighttime symp-
toms.1Clinicians should anticipate future stud-
ies comparing long-acting inhaled (3-agonists in
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patients with nocturnal asthma symptoms to

determine which agents are most efficacious,

cost-effective, and have the fewest adverse
effects.
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Clinical question Does percutaneous electrical
nerve stimulation (PENS) improve pain and func-
tioning in patients with chronic low back pain?

Background Low back pain is one of the most
common and disabling problems in our society, and
current therapies are mostly unsatisfactory. Newer
research has shown that PENS is effective for man-
agement of pain associated with low back pain. This
study compares PENS with transcutaneous electrical
nerve stimulation (TENS) and exercise therapy in the
treatment of low back pain caused by degenerative
disc disease.

Population studied Sixty patients participated in
the study. Participants had chronic (>3 months) stable
low back pain, were taking oral nonopiod analgesics,
had radiologically confirmed degenerative disc dis-
ease, and had no acute or long-term illnesses. Patients
with drug or alcohol abuse, long-term opioid use, a
change in the character or severity of the pain within
the last 3 months, presence of sciatica, previous use of
nontraditional analgesic therapies, pending medicole-
gal litigation, or inability to complete a health status
assessment questionnaire were excluded from the
study. The population seems similar to that of the typ-
ical family practice, but demographic information (eg,
diagnostic work-up, duration of pain, back operations,
disability, or referral pattern) is lacking, and would
have provided additional clues to understanding
which patients could most benefit from this therapy.

Study design and validity This randomized
sham-controlled crossover study compared sham-
PENS, PENS, TENS, and flexion-extension exercise
during a 15-week study period. The PENS therapy
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consisted of 10 32-gauge acupuncture-like needle
probes placed to a 2- to 4-cm depth in a dermatomal
distribution of the pain; electrical stimulation wes
then applied with intensity adjusted to produce a tap-
ping sensation without muscle contractions. The
sham-PENS therapy was identical, except that electri-
cal stimulation was not applied. Each patient received
one of the 4 treatment modalities for 30 minutes 3
times aweek for 3 weeks, according to 1of 4 comput-
er-generated sequences.

The study design is strong. Its strengths include
randomization of modality sequence, the crossover
design, blinded collection of data, inclusion of the
sham-PENS control group and a wash-out period, and
clinically relevant outcomes. The lack of emphasis on
confounding variables (eg, disability status), and the
small numbers (limiting the power for detecting cor-
founders) are the main weaknesses.

Outcomes measured Pain response, physical
activity, quality of sleep, and sense of well-being were
measured using visual analog scales (VASs) and the
physical and mental component scores of the 36-Item
Short-Form Health Survey (SF-36). Oral analgesic
requirements and adverse effects were recorded in
daily diaries. An overall assessment of relative effec-
tiveness was obtained at the completion of all modal-
ities. Useful outcomes that were not measured include
cost (both financial and time) and feasibility of obtain-
ing each service (clinical setting and capable
providers).

Results All patients completed the study. PENS
produced a significant improvement from baseline in
mean VAS scores for pain and level of activity (P <03),
and from sham-PENS, TENS, or exercise (P <.02). The
SF-36 scores corroborated these findings. PENS also
decreased consumption of nonopioid analgesics from
2.6 pills (x1.4) per day to 1.3 pills (+1.2) per day
(P <.008), while the other 3 modalities did not. PENS
was the preferred therapy for 91% of the study patients,
and greater than 80% of patients indicated they would
be willing to pay extra to receive PENS therapy. The
authors did not comment on the patients’ reported
adverse effects.

Recommendations for clinical practice This
study provides fairly strong evidence that PENS
therapy is superior to TENS, exercise, and place-
bo in providing short-term pain relief and
improved physical function for patients with
chronic low back pain. When confronted with the
frustrations of the limited options for low back
pain, physicians should consider PENS as a poten-
tial alternative. Future research is needed on the
utility for acute low back pain, cost-effectiveness,
use in combination with other modalities, ideal
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